Abstract: An experiment was conducted at the Environmental Science Field Laboratory, Bangladesh Agricultural University, Mymensingh, to investigate the micrometeorological parameters such as air temperature, relative humidity, soil temperature, light intensity, solar radiation, photosynthetic active radiation (PAR), albedo and energy balance components over soybean field. Air temperature, solar radiation, light intensity were lower at the early morning hours, which gradually increased with the advancement of time and peaked at 13:00 hours, immediate after13:00 hours those value gradually declined. On the other hand air temperature and relative humidity were negatively correlated i.e. with the increase of air temperature, the relative humidity decreased. Soil temperature were measured at 2,5 and 10 cm depth and found that there was a distinct variation between 2 and 10 cm depth. Whereas, there was a small variation between 5 and 10 cm depth. Albedo level range from 0.18 to 0.24 and average value was 0.21 at midday. The energy balance components were measured using Bowen Ratio Energy Balance (BREB) method. On an average latent heat flux (LE) was 69 to 93% and ground heat flux (G) was 7 to 29% of the total Rn. Sensible heat flux (H) showed the negligible values due to wet soil surface and high soil moisture.
Introduction
Soybean, a well recognized oil and protein rich crop of the world, can play a vital role for substantial production of the country. As a legume, it can also help to keep soil health naturally balanced by reducing the use of chemical fertilizer. Attention should be made for increasing the yield per unit area by manipulating micrometeorological parameters and by computing energy balance components of soybean field. Micrometeorology deals with the exchange of heat (energy), mass and momentum occurring continuously between the atmosphere and the earth's surface, including the surface medium. The energy budget at or near the surface on a short -term basis is an important aspect of the different types of energy exchanges involved in the earth atmosphere-sun system. Proper manipulation of microclimate can improve the growth and yield of crops (Kler et al., 1992) Energy balance component is an important factor for increasing yield in different field crops (Chin Choy and Kanemasu, 1974 ). The energy balance shows net radiation is partitioned into different components for the purpose of transpiration, evapotranspiration (ET), advective energy movement and ground heat storage. Several prior studies on energy fluxes in a single community reported the influence of Micrometeorology (e.g. solar radiation, wind speed, air and soil temperature, vapor pressure deficit, albedo etc.) and biological factors (leaf area, stomatal conductance, plant height, species composition and development) on ET. (Anderson and Idso, 1987; Rao, 1988; Hammer,1989; Parkhurst., et al., 1998 Solar radiation is the primary energy source for crop production. Leaf number increases in narrow spacing. So, soil temperature was found high in wide spacing compared to narrow spacing due to larger penetrated solar radiation on it ( Baten ang Kon , 1997) . The canopy temperature in narrow spacing is high due to maximum solar radiation interception. Greater light interception during the vegetative and reproductive stages enhance yield of soybean (Schou et al., 1978) .
Penetration of global radiation and net radiation is found to vary with row orientation and cropping seasons (Baten and Kon, 1997) . At low solar elevation angles on 35 o 46"N latitude, penetration of solar radiation is larger at the soil surface between N-S row spaces than that of E-W rows (Baten and Kon, 1997) and thus the rate of evaporation at N-S row space must be different from that of E-W row spaces. On the contrary, E-W row canopy intercept larger solar radiation as compared to N-S row canopy during low solar elevation angles (Baten and Kon, 1997) and thus the rate of transpiration of E-W row canopy must be different from the N-S row canopy.
Considering the above facts the present's research work was undertaken with the following objectives:
i. To investigate a few micrometeorological parameters ii. To evaluate the energy balance components over soybean field i.e. Rn = H+LE+G
Materials and Methods
Investigation of micrometeorological parameters and energy balance components over soybean was carried out at the field laboratory of the Department of Environmental Science, Bangladesh Agricultural University, Mymensingh. In this chapter, the details of different materials used and methodologies followed during the experimental period are described under the following heads.
Experimental details:
The experimental plot was laid out with one replication. The plot size was 20m *20m E-W direction. Plant to plant distance was 10cm and row to row distance was 50cm.
Measurement Elements and Methods of Measurement
Micrometeorological elements such as air temperature, relative humidity, net radiation, incoming and reflected solar radiation, photosynthetic active radiation (PAR), soil heat flux, soil temperature, the number of sensors and their settings location are described below.
Vaisala sensor
To measure air temperature and relative humidity at different level Viasala sensor was used. The Viasala sensor (HMP45D, Finland) were placed at three different heights from the soil surface. The first placed at 120cm and third sensor was placed at 200cm height from the soil surface.
Pyranometer
Three pyranometers (K91025 Japan; K91026 Japan and K91016 Japan) were used to measure incoming solar radiation over and below the canopy (at soil surface) and reflected solar radiation. Pyranometer K91026 Japan was set at soil surface, Pyranometer K91025 Japan was set above180cm from soil surface to measure penetrated and global solar radiation and Pyranometer K91016 Japan was set at 180cm height to obtain reflected solar radiation (albedo).
Ground Heat Flux Plate
Ground Heat Flux (G) was measured by ground heat flow plate. Ground Heat Flux plates (EKO,MF81, Japan) were placed horizontally at 1cm depth from the ground surface and covered with the soil to guarantee the measuring accuracy.
Thermocouple Thermometers
Three thermocouples with different height such as 2 cm, 5 cm and 10 cm depth were set on a bamboo stick horizontally and then the each bamboo stick was vertically placed on soil. After placing the Thermocouples, water was supplied to connect it tightly with the soil. Data from all sensors were recorded automatically in the CR1OX data logger with the help of 25T multiplexer (Campbenn Scientific, USA) which was placed on a tin made small house.
Plant Height and Canopy Width and Leaf Area
Plant height and canopy width were measured three times during the study period with a measuring scale. Leaf area was measured with a digital leaf area meter from central laboratory, Bangladesh Agricultural University, Mymensingh, to evaluate the leaf area index.
Measurement of Energy Balance Components
By using the following formula, canopy energy balance can be calculated (Ham et al.1991) Rn = H+LE+G Where, Rn= Canopy net radiation ( 
Result and Discussion
Observation of micrometeorology parameters such as such as air temperature, relative humidity, soil temperature, light intensity, solar radiation, albedo, energy balance components such as net radiation (Rn), latent heat flux (LE),sensible heat flux(H), and soil heat flux (G) that observed over soybean field have been presented and discussed in this chapter. Plant height, canopy width and leaf area index are shown in Table 1 . 
Micrometeorological parameters
The micrometeorological parameters that were observed over the soybean field are described here one after another.
Air temperature
Air temperature was measured during 62 DOY to 69 DOY and 73 DOY to 74 DOY, 2005 over soybean field and is presented in fig 1. Fig 1 clearly indicate that air temperature was lower (about 20 o C) at the early morning hours which gradually increased with the advantage of day time. The highest temperature (about 32 to 33 o C) was found from the time range 13:00 to 13:30 hours. But after 13:30 hours the air temperature gradually declined. The latent heat flux from the canopy might be more sensitive to air temperature than that of latent heat flux from the soil, where soybean crops grown in well-watered condition with N-S row (Sakuratani, 1987) .
Relative Humidity
Relative humidity as measured with air temperature at the same a DOY over the soybean field which is indicate in the fig 2. From the figure, it was found higher relative humidity in the early morning hours that gradually decreased with increase of daytime. The lowest relative humidity was 30 to 31 % at 13:00 hours. After 13:00 hours, the relative humidity increased gradually with the advancement of time. Fig 1 and Fig 2 clearly demonstrated that at the same time, air temperature and relative humidity were negatively correlated. Results indicated that humidity was decreased with the increase of air temperature. Negative correlation also found between relative humidity and penetration of solar radiation. On the other hand, air temperature and solar penetration was positively correlated with each other. Best negative correlation was reported by Szlovak et al. (1992) .
Soil Temperature
The measurement of soil temperature is graphically presented in the fig 3 at different sol depth (2,5 and 10 cm, respectively).The fig showed the maximum soil temperature attained at the time of maximum insulation, while minimum temperature reached in early morning hours and in the evening. There was distinct variation with variation of soil depth among the temperature of the sensors. About 7 to 29 of Rn is accounted for soil heat flux (Table 2) , very little heat was transferred into the soil. Between 5 to 10 cm soil depths, there was a small variation in temperature. However, between 2 and 10 cm depth distinct variation of soil temperature was found from the fig 3.
Solar Radiation
The solar radiation components over soybean were measured from the Julian day 62 to 65, 69 and 73 to 75 which were shown in the fig 4. Fig 4 shows that the global solar radiation was increased with the increase of day time and decreased in the afternoon and evening. At the time ranging 12:00 to 12:30 hours the global radiation is maximum which was 946 2 Wm  . Ham et al. (1991) reported that solar radiation penetration increased rapidly at nearly 9:00 hours to till noon.
Energy Balance Relationship
Energy balance relationship of soybean canopy in day time with the ratios of latent, sensible and soil heat fluxes to net radiation is presented in table 2.
Latent heat flux accounted for a large portion of Rn as it was expected from the sufficient soil water content. Frischen and Van Bavel (1962) reported that, in most soil condition almost all energy supplied by Rn isconsumed as latent heat.
Average latent heat flux density during study period was 9.34 MJm -2 day -1
. On an average, LE was 69 to93%, H was 1 to 2% and G was 7 to 29% of whole Rn.
H showed negligible values indicating absorption of the sensible heat by the wet soil from the upper air, which provided energy for LE. In E-W soybean rows H was 2 to 7% of Rn and in N-S soybean rows it was 1 to 10% of Rn (Baten et al., 1997) . Ham et al. (1991) reported that 8 to 21 of Rn partitioned to H for N-S cotton rows. Baten et al. (1997) also reported that 14 to 18% of Rn partitioned to G for E-W soybean rows and 6 to 9% of Rn partitioned to G for N-S soybean rows. Table 2 . Daytime (6:00 to 18:00h) energy balance components with ratio of latent and soil heat fluxes to net radiation 
Conclusion
An experiment was carried out at the Environmental Science Field Laboratory, Bangladesh Agricultural University, Mymensingh, with a view to investigate some selected micrometeorology parameters over soybean. Air temperature, relative humidity, soil temperature, at different heights as well as, solar radiation,, energy balance components such as net radiation (Rn), latent heat flux (LE),sensible heat flux(H), and soil heat flux (G) were measured during the experimental period using sophisticated modern sensors.
Air temperature(Ta), Soil temperature (Ts), solar radiation(Rs) components showed minimum values in the early morning hours which gradually increased with the advancement of time and peaked at 13:00 hours, the relative humidity (Rs) was highest in the early morning and late afternoon which gradually decreased with the advancement of time and it was lowest at 13:00 hours.
The energy balance components were measured using Bowen Ratio Energy Balance (BREB) method. Net Radiation (Rn), soil heat flux (G) obtained directly from the net radiometer and ground heat flux (LE) were calculated from BREB, method. The average LE, G and H were 69-93%, 7-29% and 1-2% respectively of total Rn. The average LE/Rn, G/Rn and H/Rn were 0.84, 0.15 and 0.01 respectively.
Air temperature, relative humidity, soil temperature, light intensity, solar radiation, PAR and albedo could influence evaporation, water content of soil. Transpiration, photosynthesis and growth of crop plants. Therefore, these kinds of data would be helpful for better irrigation scheduling and better management of crop. For better understanding of energy balance could help research in crop biophysics, soil physics, climate change and agroecosystem modeling. Attempt should be made in future to find out the way of study of the effective micrometeorological research for various canopies with simulation model studies. 
